A first-in-human Phase 1 study of epirubicin-conjugated polymer micelles (K-912/NC-6300) in patients with advanced or recurrent solid tumors.
Background K-912 also known as NC-6300 is a novel epirubicin pro-drug conjugate developed using micellar nanoparticle technology. We conducted a first-in-human, Phase 1, open-label, non-randomized dose escalation study to evaluate the safety, tolerability, efficacy, and pharmacokinetics of K-912 administered as monotherapy in patients with advanced or recurrent solid tumors. Methods Patients aged 41 to 72 years with histologically or cytologically confirmed advanced or recurrent malignant solid tumors either refractory to standard therapy or had no other viable treatment options were enrolled. K-912 was administered as a 10-min intravenous infusion every three weeks. Doses were increased in a step-wise manner based on a predetermined series: 15, 30, 60, 80, 100, 130, 170, and 225 mg/m2. The appropriateness of doses above 60 mg/m2 was assessed using a Bayesian continual reassessment model. Treatment-emergent adverse events and tumor response were evaluated according to internationally accepted criteria. Results Nineteen patients were treated with K-912. No additional adverse events expected with anthracyclines were observed. While the number of patients treated at the maximum tolerated dose (MTD) and the recommended phase 2 dose (RP2D) were small, MTD and RP2D were established to be 170 mg/m2. Partial response was observed in one patient with breast cancer treated at 100 mg/m2, yielding an objective response rate of 5% (1/19). Stable disease was observed in 10 patients. The human pharmacokinetic profile of K-912 was consistent with that observed from nonclinical studies in rats and monkeys. Conclusions This study showed that K-912 was well tolerated in patients with various solid tumors and exhibited less toxicity than conventional epirubicin formulations.